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Question 1 All of the following statements are correct regarding antibiotic therapy in intra-abdominal infections 

1D: 35026 EXCEPT: 

Čret 

E Fag ausson Select one: 

E cen E O E E E E E E E E E 


Antibiotics should be discontinued when signs and symptoms of infection have resolved % 
Percutaneous drainage of abscesses is preferable to surgical drainage where feasible % 


Blood cultures should v 
always be obtained in 
patients with intra- 
abdominal infections 


Rose Wang (ID:113212) this answer is correct. Blood cultures do not 
provide additional clinically relevant information for patients with 
community-acquired intra-abdominal infection. Thus, they are not 
routinely recommended in this population. 


Marks for this submission: 1.0/1.0. 
TOPIC: Intra-abdominal Infections 


LEARNING OBJECTIVE: 
To understand the management of intra-abdominal infections. 


BACKGROUND: 


Intra-abdominal infections result from bacterial entry into the peritoneal space or from bacterial collections 
within intra-abdominal organs. Organ-specific infections (e.g., cholecystitis, cholangitis, appendicitis) are 
generally due to primary or secondary bacterial infections caused by enteric organisms in the intestinal tract 
or hepatobiliary tree. These infections are usually contained in the organ system, but may progress to 
generalized peritonitis or abscess formation. 


Generalized peritonitis can be subdivided into primary, secondary, and tertiary peritonitis. Primary peritonitis 
occurs when organisms are either translocated from the peritoneal fluid (e.g. in cirrhosis) or externally 
introduced into the peritoneum (e.g, peritoneal dialysis infections). Secondary peritonitis is usually caused by 
perforation of the gastrointestinal tract and spillage of bacterial contents or from the progression of organ- 
specific infections into the peritoneal space. Tertiary peritonitis occurs in critically ill patients and is defined as 
infection that persists or recurs at least 48 hours after previous adequate management of primary or 
secondary peritonitis. 


Patients with intra-abdominal infections generally present with abdominal pain, nausea, vomiting, and 
appetite loss. Signs of infection (e.g,, fever, elevated white blood cell count) are also often present. Diagnosis 
of intra-abdominal infection is based on signs and symptoms, as well as radiographic imaging. Blood cultures 
do not provide additional clinically relevant information for patients with community-acquired intra- 
abdominal infection and are seldom useful adjuncts for diagnosing intra-abdominal infection. Thus, they are 
not routinely recommended in this population. 


Primary peritonitis is treated with antimicrobials and rarely requires drainage. Secondary peritonitis is treated 
surgically through source control, which refers to all the physical measures undertaken to eradicate the focus 
of infection. Source control is important in intra-abdominal infections because defects in internal organs are 
often the portal for microbial entry into the peritoneal space. Drainage of the purulent material is the 
essential Component of management of an intra-abdominal abscess. Antimicrobial therapy and fluid 
resuscitation will likely fail if adequate drainage of the abscess is not achieved, Percutaneous drainage of 
abscesses is preferable to surgical drainage where feasible, as it may result in significantly less physiologic 
alterations in patients and may eliminate or reduce the need for open surgical techniques. Surgical methods 
of source control include the removal of a segment of perforated colon and excision of a portion of 
gangrenous small intestine. 


The goals of antimicrobial therapy are to control potential bacteremia, reduce suppurative complications 
(e.g., abscess formation), and prevent local spread of existing infection. After suppuration has occurred, 
antibiotic therapy alone will not be sufficient to achieve cure but may serve to improve the results obtained 
in combination with surgery. For patients whose signs and symptoms are resolved, no further antibiotic 
therapy is required. Providing antimicrobial therapy for patients who are afebrile, with normal white blood 
cell counts and with the return of bowel function, is rarely indicated. 


RATIONALE: 
Correct Answer: 
+ Blood cultures should always be obtained in patients with intra-abdominal infections - Blood 


cultures do not provide additional clinically relevant information for patients with community-acquired 
intra-abdominal infection, Thus, they are not routinely recommended in this population. 


Incorrect Answers: 


Question 2 
1p: 55027 


Incorrect 


Fag question 


* An appropriate source control procedure to drain infected foci is recommended where possible 
- Source control is important in intra-abdominal infections because defects in internal organs are 
often the portal for microbial entry into the peritoneal space. 


* Antibiotics should be discontinued when signs and symptoms of infection have resolved - For 
patients whose signs and symptoms are resolved, no further antibiotic therapy is required. Providing 
antimicrobial therapy for patients who are afebrile, with normal white blood cell counts and with the 
return of bowel function, is rarely indicated. 


* Percutaneous drainage of abscesses is preferable to surgical drainage where feasible - 
Percutaneous drainage of appropriately selected infectious sources may result in significantly less 
physiologic alterations in patients and may eliminate or reduce the need for open surgical techniques. 


TAKEAWAY/KEY POINTS: 


Blood cultures do not provide additional clinically relevant information for patients with community-acquired 
intra-abdominal infection and are seldam useful adjuncts for diagnosing intra-abdominal infection 


REFERENCE: 


[1] Solomkin JS, Mazuski JE, Bradley JS, et al. Diagnosis and management of complicated intra-abdominal 
infection in adults and children: guidelines by the Surgical Infection Society and the Infectious Diseases 
Society of America. Clin Infect Dis. 2010;50;133-64. 

[2] Gross AE, Olsen KM, DiPiro JT. Intra-Abdominal Infections. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, 
Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill. 


The correct answer is: Blood cultures should always be obtained in patients with intra-abdominal infections 


For most patients with established intra-abdominal infections who have achieved adequate source control, 
the duration of antimicrobial therapy should be limited to: 


Select one: 
2-3 days X% 
4-7 days¥ 
10- X 
14 Rose Wang (ID:113212) this answer is incorrect. Antimicrobial therapy of established 


ES infection should be limited to 4- 7 days, unless it is difficult to achieve adequate source 
control. Longer durations of therapy have not been associated with improved outcome. 


3 -4 weeks % 


Marks for this submission: 0.0/1.0. 


TOPIC: Intra-abdominal Infections 


LEARNING OBJECTIVE: 


To understand the management of intra-abdominal infections. 


BACKGROUND: 


Intra-abdominal infection results from bacterial entry in the peritoneal space or from bacterial collections 
within intra-abdominal organs. Organ-specific infections (e.g. cholecystitis, cholangitis, appendicitis) are 
generally due to primary or secondary bacterial infections caused by enteric organisms in the intestinal tract 
or hepatobiliary tree. These infections are usually contained in the organ system, but may progress to 
generalized peritonitis or abscess formation. 


Generalized peritonitis can be subdivided into primary, secondary, and tertiary peritonitis. Primary peritonitis 
occurs when organisms are either translocated from the peritoneal fluid (e.g. in cirrhosis) or externally 
introduced into the peritoneum (e.g. peritoneal dialysis infections). Secondary peritonitis is usually caused by 
perforation of the gastrointestinal tract and spillage of bacterial contents or from the progression of organ- 
specific infections into the peritoneal space. Tertiary peritonitis occurs in critically ill patients and is defined as 
infection that persists or recurs at least 48 hours after previous adequate management of primary or 
secondary peritonitis. 


Patients with intra-abdominal infections generally present with abdominal pain, nausea, vomiting, and 
appetite loss, Signs of infection (e.g. fever, elevated white blood cell count) are also often present. Diagnosis 
of intra-abdominal infection is based on signs and symptoms, as well as radiographic imaging, Blood cultures 
do not provide additional clinically relevant information for patients with community-acquired intra- 
abdominal infection and are seldom useful adjuncts for diagnosing intra-abdominal infection. Thus, they are 
not routinely recommended in this population. 


Primary peritonitis is treated with antimicrobials and rarely requires drainage. Secondary peritonitis is treated 
surgically through source control, which refers to all the physical measures undertaken to eradicate the focus 
of infection. Source control is important in intra-abdominal infections because defects in internal organs are 
often the portal for microbial entry into the peritoneal space. Drainage of the purulent material is the 
essential component of management of an intra-abdominal abscess, Antimicrobial therapy and fluid 
resuscitation will likely fail if adequate drainage of the abscess is not achieved. Percutaneous drainage of 
abscesses is preferable to surgical drainage where feasible, as it may result in significantly less physiologic 
alterations in patients and may eliminate or reduce the need for open surgical techniques, Surgical methods 
of source control include removal of a segment of perforated colon and excision of a portion of gangrenous 
small intestine. 


Question 3 
1D: 55028 


Incorrect 


Ine goals or antimicropial therapy are to control potential nacteremia, reauce suppurative complications (eg. 
abscess formation), and prevent local spread of existing infection. After suppuration has occurred, antibiotic 
therapy alone will not be sufficient to achieve a cure but may serve to improve the results obtained in 
combination with surgery. For patients whose signs and symptoms are resolved, no further antibiotic therapy 
is required. Providing antimicrobial therapy for patients who are afebrile, with normal white blood cell counts 
and with the return of bowel function, is rarely indicated. 


Antimicrobial therapy of established intra-abdominal infection should be limited to 4 - 7 days, unless it is 
difficult to achieve adequate source control. Within this window, resolution of clinical signs of infection 
should be used to judge the termination point of antibiotic therapy. Longer durations of therapy have not 
been associated with improved outcome. 


RATIONALE: 
Correct Answer: 


© 4-7 days - Antimicrobial therapy of established infection should be limited to 4 - 7 days, unless it is 
difficult to achieve adequate source control. Within this window, resolution of clinical signs of infection 


should be used to judge the termination point of antibiotic therapy. Longer durations of therapy have 
not been associated with improved outcomes. 


Incorrect Answers: 
* 2-3 days - Antimicrobial therapy of established infection should be limited to 4 - 7 days, unless it is 


difficult to achieve adequate source control. Longer durations of therapy have not been associated 
with improved outcome. 


10 - 14 days - Antimicrobial therapy of established infection should be limited to 4 - 7 days, unless it 
is difficult to achieve adequate source control. Longer durations of therapy have not been associated 
with improved outcome. 


3 - 4 weeks - Antimicrobial therapy of established infection should be limited to 4 - 7 days, unless it is 
difficult to achieve adequate source control. Longer durations of therapy have not been associated 
with improved outcome. 


TAKEAWAY/KEY POINTS: 


Antimicrobial therapy of established intra-abdominal infection should be limited to 4 - 7 days, unless i 
difficult to achieve adequate source control. Within this window, resolution of clinical signs of infection 
should be used to judge the termination point of antibiotic therapy. Longer durations of therapy have not 
been associated with improved outcome. 


s 


REFERENCE: 


[1] Solomkin JS, Mazuski JE, Bradley JS, et al. Diagnosis and management of complicated intra-abdominal 
infection in adults and children: guidelines by the Surgical Infection Society and the Infectious Diseases of 
America. Clin Infect Dis. 2010;50;133-64. 

[2] Gross AE, Olsen KM, DiPiro JT. Intra-Abdominal Infections. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, 
Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill. 


The correct answer is: 4 - 7 days 


The most appropriate antimicrobial treatment regimen for a severe community-acquired intra-abdominal 
infection is: 


Select one: 
Levofloxacin % 
Piperacillin-tazobactam + metronidazole * 


Vancomycin + X% 

nettohkdamle Rose Wang (ID:113212) this answer is incorrect. Vancomycin does not have 
activity against gram-negative bacteria. Use of agents effective against 
methicillin-resistant Staphylococcus aureus (MRSA) is not recommended in the 
absence of evidence of infection due to such organisms. 


Piperacillin-tazobactam ¥ 


Marks for this submission: 0.0/1.0. 


TOPIC: Intra-abdominal infections 


LEARNING OBJECTIVE: 
To understand the management of intra-abdominal infections. 


BACKGROUND: 


Intra-abdominal infection results from bacterial entry in the peritoneal space or from bacterial collections 
within intra-abdominal organs. Organ-specific infections (e.g. cholecystitis, cholangitis, appendicitis) are 
generally due to primary or secondary bacterial infections caused by enteric organisms in the intestinal tract 
or hepatobiliary tree. These infections are usually contained in the organ system, but may progress to 
generalized peritonitis or abscess formation. 


Generalized peritonitis can be subdivided into primary, secondary, and tertiary peritonitis. Primary peritonitis 
occurs when organisms are either translocated from the peritoneal fluid (e.g. in cirrhosis) or externally 


Question 4 
1D: 33029 


inuvaucea mo ne peritoneum (e.g. peroneal didysis IMECUONSJ: 9econtaary pertontus fs usually CAUSEU Dy 
perforation of the gastrointestinal tract and spillage of bacterial contents or from progression of organ- 
specific infections into the peritoneal space. Tertiary peritonitis occurs in critically ill patients and is defined as 
infection that persists or recurs at least 48 hours after previous adequate management of primary or 
secondary peritonitis. 


Patients with intra-abdominal infections generally present with abdominal pain, nausea, vomiting, and 
appetite loss. Signs of infection (e.g. fever, elevated white blood cell count) are also often present. Diagnosis 
of intra-abdominal infection is based on signs and symptoms, as well as radiographic imaging, Blood cultures 
do not provide additional clinically relevant information for patients with community-acquired intra- 
abdominal infection and are seldom useful adjuncts for diagnosing intra-abdominal infection. Thus, they are 
not routinely recommended in this population. 


Primary peritonitis is treated with antimicrobials and rarely requires drainage. Secondary peritonitis is treated 
surgically through source control, which refers to all the physical measures undertaken to eradicate the focus 
of infection. Source control is important in intra-abdominal infections because defects in internal organs are 
often the portal for microbial entry into the peritoneal space. Drainage of the purulent material is the 
essential component of management of an intra-abdominal abscess, Antimicrobial therapy and fluid 
resuscitation will likely fail if adequate drainage of the abscess is not achieved. Percutaneous drainage of 
abscesses is preferable to surgical drainage where feasible, as it may result in significantly less physiologic 
alterations in patients and may eliminate or reduce the need for open surgical techniques, Surgical methods 
of source control include removal of a segment of perforated colon and excision of a portion of gangrenous 
small intestine. 


The goals of antimicrobial therapy are to control potential bacteremia, reduce suppurative complications (e.g. 
abscess formation), and prevent local spread of existing infection. After suppuration has occurred, antibiotic 
therapy alone will not be sufficient to achieve cure but may serve to improve the results obtained in 
combination with surgery. For patients whose signs and symptoms are resolved, no further antibiotic therapy 
is required. Providing antimicrobial therapy for patients who are afebrile, with normal white blood cell counts 
and with return of bowel function, is rarely indicated. 


For patients with severe community-acquired intra-abdominal infections, it is recommended to treat with 
antimicrobial regimens with broad-spectrum activity against gram-negative organisms and anaerobic 
organisms. Empiric use of agents effective against enterococci is also recommended. This includes 
carbapenems (e.g. meropenem), piperacillin-tazobactam, ciprofloxacin or levofloxacin in combination with 
metronidazole, or ceftazidime in combination with metronidazole. Metronidazole is often used in 
combination with other agents to provide activity against anaerobic organisms (e.g. Bacteroides fragilis). Use 
of agents effective against methicillin-resistant Staphylocaccus aureus (MRSA) or yeast is not recommended 
in the absence of evidence of infection due to such organisms. Antimicrobial regimens should be adjusted 
according to culture and sensitivity results once available to ensure activity against the predominant 
pathogens isolated. 


RATIONALE: 


Correct Answer: 


* Piperacillin-tazobactam - Piperacillin-tazobactam is an appropriate option as it provides broad- 
spectrum activity against both gram-negative organisms and anaerobic organisms. 


Incorrect Answers: 


* Levofloxacin - Levofloxacin monotherapy is not recommended for intra-abdominal infections. 
Metronidazole should be administered in combination with levofloxacin to provide activity against 
anaerobic organisms (e.g. Bacteroides fragilis). 


* Piperacillin-tazobactam + metronidazole - Piperacillin-tazobactam should be used as monotherapy 
as it already provides broad-spectrum activity against both gram-negative organisms and anaerobic 
organisms. It is not necessary to combine metronidazole with piperacillin-tazobactam. 


* Vancomycin + metronidazole - Vancomycin does not have activity against gram-negative bacteria. 
Use of agents effective against methicillin-resistant Staphylococcus aureus (MRSA) is not 
recommended in the absence of evidence of infection due to such organisms. 


TAKEAWAY/KEY POINTS: 


For patients with severe, community-acquired intra-abdominal infections, it is recommended to treat with 
antimicrobial regimens with broad-spectrum activity against gram-negative organisms and anaerobic 
organisms. Empiric use of agents effective against enterococci is also recommended. This includes 
carbapenems (e.g. meropenem), piperacillin-tazobactam, ciprofloxacin or levofloxacin in combination with 
metronidazole, or ceftazidime in combination with metronidazole. Metronidazole is often used in 
combination with other agents to provide activity against anaerobic organisms (e.g. Bacteroides fragilis). 


REFERENCE: 


[1] Solomkin JS, Mazuski JE, Bradley JS, et al. Diagnosis and management of complicated intra-abdominal 
infection in adults and children: guidelines by the Surgical Infection Society and the Infectious Diseases 
Society of America. Clin Infect Dis. 2010;50;133-64. 

[2] Gross AE, Olsen KM, DiPiro JT. Intra-Abdominal Infections. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, 
Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill. 


The correct answer is: Piperacillin-tazobactam 


All of the following statements are correct regarding intra-abdominal infections EXCEPT: 


Select one: 
Pancreatitis rarely requires treatment with antimicrobial therapy * 


Primary peritonitis is usually caused by a single organism % 


Secondarv peritonitis is aenerallv a multi-oraanism infection X% 


Antimicrobial therapy for intra) ¥ z 

a ea olde Rose Wang (ID:113212) this answer is 

O a ninety Ree correct, Antimicrobial therapy of established intra- 
abdominal infection varies, but the shortest duration is 
usually 4 days. 


Marks for this submission: 1.0/1.0. 


TOPIC: Intra-abdominal Infections 


LEARNING OBJECTIVE: 


To understand the management of intra-abdominal infections. 


BACKGROUND: 


Intra-abdominal infection results from bacterial entry in the peritoneal space or from bacterial collections 
within intra-abdominal organs. Organ-specific infections (e.g. cholecystitis, cholangitis, appendicitis) are 
generally due to primary or secondary bacterial infections caused by enteric organisms in the intestinal tract 
or hepatobiliary tree. These infections are usually contained in the organ system, but may progress to 
generalized peritonitis or abscess formation. 


Generalized peritonitis can be subdivided into primary, secondary, and tertiary peritonitis. Primary peritonitis 
occurs when organisms are either translocated from the peritoneal fluid (e.g. in cirrhosis) or externally 
introduced into the peritoneum (e.g. peritoneal dialysis infections). Primary intra-abdominal infections are 
usually monomicrobial. Staphylococcus aureus often causes primary peritonitis in peritoneal dialysis patients, 
whereas Escherichia coli can cause primary peritonitis in patients with cirrhosis. Secondary peritonitis is 
usually caused by perforation of the gastrointestinal tract and spillage of bacterial contents or from 
progression of organ-specific infections into the peritoneal space. Due to contamination of the intestinal 
flora, secondary intra-abdominal infections are usually caused by a mixture of bacteria, including enteric 
gram-negative bacilli and anaerobes. Tertiary peritonitis occurs in critically ill patients and is defined as 
infection that persists or recurs at least 48 hours after previous adequate management of primary or 
secondary peritonitis. 


Patients with intra-abdominal infections generally present with abdominal pain, nausea, vomiting, and 
appetite loss, Signs of infection (e.g. fever, elevated white bload cell count) are also often present. Diagnosis 
of intra-abdominal infection is based on signs and symptoms, as well as radiographic imaging, Blood cultures 
do not provide additional clinically relevant information for patients with community-acquired intra- 
abdominal infection and are seldom useful adjuncts for diagnosing intra-abdominal infection. Thus, they are 
not routinely recommended in this population. 


Primary peritonitis is treated with antimicrobials and rarely requires drainage. Secondary peritonitis is treated 
surgically through source control, which refers to all the physical measures undertaken to eradicate the focus 
of infection. Source control is important in intra-abdominal infections because defects in internal organs are 
often the portal for microbial entry into the peritoneal space. Drainage of the purulent material is the 
essential component of management of an intra-abdominal abscess. Antimicrobial therapy and fluid 
resuscitation will likely fail if adequate drainage of the abscess is not achieved. Percutaneous drainage of 
abscesses is preferable to surgical drainage where feasible, as it may result in significantly less physiologic 
alterations in patients and may eliminate or reduce need for open surgical techniques. Surgical methods of 
source control include removal of a segment of perforated colon and excision of a portion of gangrenous 
small intestine. 


The goals of antimicrobial therapy are to control potential bacteremia, reduce suppurative complications (e.g. 
abscess formation), and prevent local spread of existing infection. After suppuration has occurred, antibiotic 
therapy alone will not be sufficient to achieve cure but may serve to improve the results obtained in 
combination with surgery. For patients whose signs and symptoms are resolved, no further antibiotic therapy 
is required. Providing antimicrobial therapy for patients who are afebrile, with normal white blood cell counts 
and with the return of bowel function, is rarely indicated. Pancreatitis is typically not an infectious process, 
and rarely requires antimicrobial therapy. Only infected necrotic pancreatitis requires treatment with 
antibiotics. 


Antimicrobial therapy of established intra-abdominal infection varies, but the shortest duration is usually 4 
days. Within this window, resolution of clinical signs of infection should be used to judge the termination 
point of antibiotic therapy. Longer durations of therapy have not been associated with improved outcomes. 


RATIONALE: 


Correct Answer: 


* Antimicrobial therapy for intra-abdominal infections should be continued for at least 2 weeks - 
Antimicrobial therapy of established intra-abdominal infection varies, but the shortest duration is 
usually 4 days 


Incorrect Answers: 


e Pancreatitis rarely requires treatment with antimicrobial therapy - Pancreatitis is typically not an 
infectious process, and rarely requires antimicrobial therapy. Only infected necrotic pancreatitis 
requires treatment with antibiotics. 


* Primary peritonitis is usually caused by a single organism - Primary intra-abdominal infections are 
usually monomicrobial. Staphylococcus aureus often causes primary peritonitis in peritoneal dialysis 
patients, whereas Escherichia coli can cause primary peritonitis in patients with cirrhosis. 


* Secondary peritonitis is generally a multi-organism infection - Due to contamination of the 


intestinal flora, secondary intra-abdominal infections are usually caused by a mixture of bacteria, 
including enteric gram-negative bacilli and anaerobes. 


TAKEAWAY/KEY POINTS: 


Question 5 
1D: 55030 


Incorrect 


Primary intra-abdominal infections are usually monomicrobial. Secondary intra-abdominal infections are 
usually caused by a mixture of bacteria, including enteric gram-negative bacilli and anaerobes. Antimicrobial 
therapy of established intra-abdominal infection varies but the shortest duration is usually 4 days. Longer 
durations of therapy have not been associated with improved outcomes. Pancreatitis is typically not an 
infectious process, and rarely requires antimicrobial therapy. Only infected necrotic pancreatitis requires 
treatment with antibiotics. 


REFERENCE: 


[1] Solomkin JS, Mazuski JE, Bradley JS, et al. Diagnosis and management of complicated intra-abdominal 
infection in adults and children: guidelines by the Surgical Infection Society and the Infectious Diseases of 
America. Clin Infect Dis. 2010;50;133-64. 

[2] Gross AE, Olsen KM, DiPiro JT. Intra-Abdominal Infections. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, 
Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 


The correct answer is: Antimicrobial therapy for intra-abdominal infections should be continued for at least 2 
weeks 


All of these antibiotic therapies are appropriate for mild-to-moderate community-acquired intra-abdominal 
infections EXCEPT: 


Select one: 
Ertapenem * 
Ciprofloxacin ¥ 
Moxifloxacin % 


Ceftriaxone + % x 
ia A Rose Wang (ID:113212) this answer is incorrect. This is an appropriate regimen 


for mild-to-moderate community-acquired intra-abdominal infections that has 
activity against enteric gram-negative bacilli, gram-negative facultative 
anaerobes, and enteric gram-positive streptococci. 


Marks for this submission: 0.0/1.0. 


TOPIC: Intra-abdominal Infections 


LEARNING OBJECTIVE: 
To understand the management of intra-abdominal infections. 


BACKGROUND: 


Intra-abdominal infection results from bacterial entry in the peritoneal space or from bacterial collections 
within intra-abdominal organs. Organ-specific infections (e.g. cholecystitis, cholangitis, appendicitis) are 
generally due to primary or secondary bacterial infections caused by enteric organisms in the intestinal tract 
or hepalobiliary tree. These infections are usually contained in the organ system, but may progress to 
generalized peritonitis or abscess formation. 


Generalized peritonitis can be subdivided into primary, secondary, and tertiary peritonitis. Primary peritonitis 
‘occurs when organisms are either translocated from the peritoneal fluid (e.g. in cirrhosis) or externally 
introduced into the peritoneum (e.g. peritoneal dialysis infections). Secondary peritonitis is usually caused by 
perforation of the gastrointestinal tract and spillage of bacterial contents or from progression of organ- 
specific infections into the peritoneal space. Tertiary peritonitis occurs in critically ill patients and is defined as 
infection that persists or recurs at least 48 hours after previous adequate management of primary or 
secondary peritonitis. 


Patients with intra-abdominal infections generally present with abdominal pain, nausea, vomiting, and 
appetite loss. Signs of infection (e.g. fever, elevated white blood cell count) are also often present. Diagnosis 
of intra-abdominal infection is based on signs and symptoms, as well as radiographic imaging. Blood cultures 
do not provide additional clinically relevant information for patients with community-acquired intra- 
abdominal infection and are seldom useful adjuncts for diagnosing intra-abdominal infection. Thus, they are 
not routinely recommended in this population. 


Primary peritonitis is treated with antimicrobials and rarely requires drainage. Secondary peritonitis is treated 
surgically through source control, which refers to all the physical measures undertaken to eradicate the focus 
of infection. Source control is important in intra-abdominal infections because defects in internal organs are 
often the portal for microbial entry into the peritoneal space. Drainage of the purulent material is the 
essential component of management of an intra-abdominal abscess. Antimicrobial therapy and fluid 
resuscitation will likely fail if adequate drainage of the abscess is not achieved. Percutaneous drainage of 
abscesses is preferable to surgical drainage where feasible, as it may result in significantly less physiologic 
alterations in patients and may eliminate or reduce need for open surgical techniques. Surgical methods of 
source control include removal of a segment of perforated colon and excision of a portion of gangrenous 
small intestine. 


The goals of antimicrobial therapy are to control potential bacteremia, reduce suppurative complications (e.g. 
abscess formation), and prevent local spread of existing infection. After suppuration has occurred, antibiotic 
therapy alone will not be sufficient to achieve cure but may serve to improve the results obtained with in 
combination with surgery. For patients whose signs and symptoms are resolved, no further antibiotic therapy 
is required. Providing antimicrobial therapy for patients who are afebrile, with normal white blood cell counts 
and with return of bowel function, is rarely indicated. 


For patients with mild-to-moderate community-acquired intra-abdominal infections, it is recommended to 
treat with antimicrobial regimens with activity against enteric gram-negative bacilli, gram-negative facultative 
anaerobes, and enteric gram-positive streptococci. Monotherapy options include cefoxitin, ertapenem, or 
moxifloxacin. Combination therapy options include metronidazole in combination with cefazolin, cefuroxime, 
ceftriaxone, cefotaxime, levofloxacin, or ciprofloxacin. Metronidazole is often used in combination with other 
aaents to provide activity aaainst anaerobic oraanisms (e.a. Bacteroides fraailis). Antimicrobial reaimens 


Question 6 
1D: 55031 


Correct 


should be adjusted according to culture and sensitivity results once available to ensure activity against the 
predominant pathogens isolated. 


RATIONALE: 
Correct Answer: 
e Ciprofloxacin - Ciprofloxacin monotherapy is not recommended for intra-abdominal infections. 


Metronidazole should be administered in combination with ciprofloxacin to provide activity against 
anaerobic organisms (e.g. Bacteroides fragilis). 


Incorrect Answers: 


+ Ertapenem - This is an appropriate monotherapy option for mild-to-moderate community-acquired 
intra-abdominal infections that has activity against enteric gram-negative bacilli, gram-negative 
facultative anaerobes, and enteric gram-positive streptococci. 


Moxifloxacin - This is an appropriate monotherapy option for mild-to-moderate community-acquired 
intra-abdominal infections that has activity against enteric gram-negative bacilli, gram-negative 
facultative anaerobes, and enteric gram-positive streptococci. 


* Ceftriaxone + metronidazole - This is an appropriate regimen for mild-to-moderate community- 
acquired intra-abdominal infections that has activity against enteric gram-negative bacilli, gram- 
negative facultative anaerobes, and enteric gram-positive streptococci. 


TAKEAWAY/KEY POINTS: 


For patients with mild-to-moderate community-acquired intra-abdominal infections, monotherapy options 
include cefoxitin, ertapenem, or moxifloxacin. Combination therapy options include metronidazole in 
combination with cefazolin, cefuroxime, ceftriaxone, cefotaxime, levofloxacin, or ciprofloxacin. Metronidazole 
is often used in combination with other agents to provide activity against anaerobic organisms (e.a. 
Bacteroides fragilis). 


REFERENCE: 


[1] Solomkin JS, Mazuski JE, Bradley JS, et al. Diagnosis and management of complicated intra-abdominal 
infection in adults and children: guidelines by the Surgical Infection Society and the Infectious Diseases of 
America. Clin Infect Dis. 2010;50;133-64. 


[2] Gross AE, Olsen KM, DiPiro JT. Intra-Abdominal Infections. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, 
Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 


The correct answer is: Ciprofloxacin 


The most important component of treatment of perforated appendicitis is 


Select one: 
Supplementation with total parenteral nutrition ® 
Aggressive IV fluid resuscitation ¥ 
Optimizing the antimicrobial regimen * 


Asurgical procedure, ¥ : 
melada aramada Rose Wang (ID:113212) this answer is correct. Patients with perforated 


and repair appendicitis should undergo urgent surgical intervention to provide 
adequate source control. 
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TOPIC: Intra-abdominal Infections 


LEARNING OBJECTIVE: 


To understand the management of intra-abdominal infections. 


BACKGROUND: 


Intra-abdominal infection results from bacterial entry in the peritoneal space or from bacterial c 
within intra-abdominal organs. Organ-specific infections (e.g. cholecystitis, cholangitis, appendicitis) are 
generally due to primary or secondary bacterial infections caused by enteric organisms in the intestinal tract 
or hepatobiliary tree. These infections are usually contained in the organ system, but may progress to 
generalized peritonitis or abscess formation. 


Generalized peritonitis can be subdivided into primary, secondary, and tertiary peritonitis. Primary peritonitis 
occurs when organisms are either translocated from the peritoneal fluid (e.o. in cirrhosis) or externally 
introduced into the peritoneum (e.g. peritoneal dialysis infections). Secondary peritonitis is usually caused by 
perforation of the gastrointestinal tract and spillage of bacterial contents or from progression of organ- 
specific infections into the peritoneal space. Tertiary peritonitis occurs in critically ill patients and is defined as 
infection that persists or recurs at least 48 hours after previous adequate management of primary or 
secondary peritonitis. 


Patients with intra-abdominal infections generally present with abdominal pain, nausea, vomiting, and 
appetite loss. Signs of infection (e.g. fever, elevated white blood cell count) are also often present. Diagnosis 
of intra-abdominal infection is based on signs and symptoms, as well as radiographic imaging. Blood cultures 
do not provide additional clinically relevant information for patients with community-acquired intra- 
abdominal infection and are seldom useful adjuncts for diagnosing intra-abdominal infection. Thus, they are 
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not routinely recommended in this population. 


Primary peritonitis is treated with antimicrobials and rarely requires drainage. Secondary peritonitis is treated 
surgically through source control, which refers to all the physical measures undertaken to eradicate the focus 
of infection. Source control is important in intra-abdominal infections because defects in internal organs are 
often the portal for microbial entry into the peritoneal space. Drainage of the purulent material is the 
essential component of management of an intra-abdominal abscess. Antimicrobial therapy and fluid 
resuscitation will likely fail if adequate drainage of the abscess is not achieved. Percutaneous drainage of 
abscesses is preferable to surgical drainage where feasible, as it may result in significantly less physiologic 
alterations in patients and may eliminate or reduce the need for open surgical techniques, Surgical methods 
of source control include removal of a segment of perforated colon and excision of a portion of gangrenous 
small intestine. 


The goals of antimicrobial therapy are to control potential bacteremia, reduce suppurative complications (eg. 
abscess formation), and prevent local spread of existing infection. After suppuration has occurred, antibiotic 
therapy alone will not be sufficient to achieve a cure but may serve to improve the results obtained with in 
combination with surgery. For patients whose signs and symptoms are resolved, no further antibiotic therapy 
is required. Providing antimicrobial therapy for patients who are afebrile, with normal white blood cell counts, 
and with return of bowel function, is rarely indicated 


Appendicitis can result in a variety of severities of illness, with perforation a possible cause of secondary 
peritonitis. Patients with perforated appendicitis should undergo urgent surgical intervention to provide 
adequate source control. Antibiotics should be administered to patients with appendicitis, but achieving 
adequate source control is more important, particularly in perforated appendicitis. As with other intra- 
abdominal infections, fluid resuscitation is essential for restoring and maintaining vital functions, but will not 
repair the physical defect or eradicate pathogens. Total parenteral nutrition is not routinely used in all 
patients with perforated appendicitis. 


RATIONALE: 
Correct Answer: 


* A surgical procedure, including drainage and repair - Patients with perforated appendicitis should 
undergo urgent surgical intervention to provide adequate source control. 


Incorrect Answers: 


Supplementation with total parenteral nutrition - Total parenteral nutrition is not routinely used in 
all patients with perforated appendicitis. 


Aggressive IV fluid resuscitation - Fluid resuscitation is essential for restoring and maintaining vital 
functions, but will not repair the physical defect or eradicate pathogens. 


* Optimizing the antimicrobial regimen - Antibiotics should be administered to patients with 
appendicitis, but achieving adequate source control is more important, particularly in perforated 
appendicitis 


TAKEAWAY/KEY POINTS: 


Patients with perforated appendicitis should undergo urgent surgical intervention to provide adequate 
source control. Antibiotics should be administered to patients with appendicitis, but achieving adequate 
source control is more important, particularly in perforated appendicitis. 
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The correct answer is: A surgical procedure, including drainage and repair 


Candida albicans is isolated from intra-abdominal cultures for a patient with a health care-associated 
intra-abdominal infection. 


Which agent should be used to treat the Candida? 


Select one: 
Fluconazole W 


Rose Wang (ID:113212) this answer is correct. Fluconazole is the drug of choice for 
Candida albicans. 


Caspofungin % 
Micafungin X 
Amphotericin B ¥ 
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TOPIC: Intra-abdominal Infections 


LEARNING OBJECTIVE: 
To understand the management of intra-abdominal infections. 
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BACKGROUND: 


Intra-abdominal infection results from bacterial entry in the peritoneal space or from bacterial collections 
within intra-abdominal organs. Organ-specific infections (e.g. cholecystitis, cholangitis, appendicitis) are 
generally due to primary or secondary bacterial infections caused by enteric organisms in the intestinal tract 
or hepatobiliary tree. These infections are usually contained in the organ system, but may progress to 
generalized peritonitis or abscess formation. 


Generalized peritonitis can be subdivided into primary, secondary, and tertiary peritonitis. Primary peritonitis 
occurs when organisms are either translocated from the peritoneal fluid (e.g. in cirrhosis) or externally 
introduced into the peritoneum (e.g. peritoneal dialysis infections). Secondary peritonitis is usually caused by 
perforation of the gastrointestinal tract and spillage of bacterial contents or from progression of organ- 
specific infections into the peritoneal space. Tertiary peritonitis occurs in critically ill patients and is defined as 
infection that persists or recurs at least 48 hours after previous adequate management of primary or 
secondary peritonitis. 


Patients with intra-abdominal infections generally present with abdominal pain, nausea, vomiting, and 
appetite loss. Signs of infection (e.g. fever, elevated white blood cell count) are also often present. Diagnosis 
of intra-abdominal infection is based on signs and symptoms, as well as radiographic imaging, Blood cultures 
do not provide additional clinically relevant information for patients with community-acquired intra- 
abdominal infection and are seldom useful adjuncts for diagnosing intra-abdominal infection. Thus, they are 
not routinely recommended in this population. 


Primary peritonitis is treated with antimicrobials and rarely requires drainage. Secondary peritonitis is treated 
surgically through source control, which refers to all the physical measures undertaken to eradicate the focus 
of infection. Source control is important in intra-abdominal infections because defects in internal organs are 
often the portal for microbial entry into the peritoneal space. Drainage of the purulent material is the 
essential component of management of an intra-abdominal abscess. Antimicrobial therapy and fluid 
resuscitation will likely fail if adequate drainage of the abscess is not achieved, Percutaneous drainage of 
abscesses is preferable to surgical drainage where feasible, as it may result in significantly less physiologic 
alterations in patients and may eliminate or reduce the need for open surgical techniques. Surgical methods 
of source control include removal of a segment of perforated colon and excision of a portion of gangrenous 
small intestine. 


The goals of antimicrobial therapy are to control potential bacteremia, reduce suppurative complications (e.g. 
abscess formation), and prevent local spread of existing infection. After suppuration has occurred, antibiotic 
therapy alone will not be sufficient to achieve a cure but may serve to improve the results obtained with 
surgery, For patients whose signs and symptoms are resolved, no further antibiotic therapy is required. 
Providing antimicrobial therapy for patients who are afebrile, with normal white blood cell counts and with 
the return of bowel function, is rarely indicated. 


Antifungal therapy is not recommended as empiric therapy for patients without fungemia, despite the fact 
that Candida are common gut flora. When cultured from the intra-abdominal space in certain patients with 
severe community-acquired or health-care-associated intra-abdominal infections, antifungal therapy is 
recommended. Fluconazole is the mainstay of therapy if Candida albicans is isolated, For fluconazole- 
resistant Candida species, therapy with an echinocandin (e.g. caspofungin, micafungin) is appropriate. 
Amphotericin B is also not recommended as initial therapy due to higher risk of toxicity, but it also has 
activity against fluconazole-resistant Candida species. 


RATIONALE: 
Correct Answer: 


Fluconazole - Fluconazole is the drug of choice for Candida albicans. 


Incorrect Answers: 
* Caspofungin - Caspofungin should be reserved for fluconazole-resistant Candida species. 
e Micafungin - Micafungin should be reserved for fluconazole-resistant Candida species. 


+ Amphotericin B - Amphotericin B should be reserved for fluconazole-resistant Candida species. 


TAKEAWAY/KEY POINTS: 


Fluconazole is the mainstay of therapy if Candida albicans is isolated. For fluconazole-resistant Candida 
species, therapy with an echinocandin (e.g. caspofungin, micafungin) is appropriate. Amphotericin B is also 
not recommended as initial therapy due to higher risk of toxicity, but it also has activity against fluconazole- 
resistant Candida species. 
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The correct answer is: Fluconazole 


Which of the following microorganisms does NOT require empiric coverage in patients with mild-to- 
moderate community-acquired intra-abdominal infection? 


Select one: 


Enterococcus Y. 


jeri Rose Wang (ID:113212) this answer is correct, Empiric coverage of Enterococcus is 


not necessary in patients with mild-to-moderate community-acquired intra- 
abdominal infections. 


Klebsiella pneumoniae % 
Bacteroides fragilis * 
Escherichia coli % 
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TOPIC: Intra-abdominal Infections 


LEARNING OBJECTIVE: 


To understand the management of intra-abdominal infections. 


BACKGROUND: 


Intra-abdominal infection results from bacterial entry in the peritoneal space or from bacterial collections 
within intra-abdominal organs. Organ-specific infections (e.g. cholecystitis, cholangitis, appendicitis) are 
generally due to primary or secondary bacterial infections caused by enteric organisms in the intestinal tract 
or hepatobiliary tree. These infections are usually contained in the organ system, but may progress to 
generalized peritonitis or abscess formation. 


Generalized peritonitis can be subdivided into primary, secondary, and tertiary peritonitis. Primary peritonitis 
occurs when organisms are either translocated from the peritoneal fluid (e.g. in cirrhosis) or externally 
introduced into the peritoneum (e.g. peritoneal dialysis infections). Secondary peritonitis is usually caused by 
perforation of the gastrointestinal tract and spillage of bacterial contents or from progression of organ- 
specific infections into the peritoneal space. Tertiary peritonitis occurs in critically ill patients and is defined as 
infection that persists or recurs at least 48 hours after previous adequate management of primary or 
secondary peritonitis. 


Patients with intra-abdominal infections generally present with abdominal pain, nausea, vomiting, and 
appetite loss. Signs of infection (e.g. fever, elevated white blood cell count) are also often present. Diagnosis 
of intra-abdominal infection is based on signs and symptoms, as well as radiographic imaging. Blood cultures 
do not provide additional clinically relevant information for patients with community-acquired intra- 
abdominal infection and are seldom useful adjuncts for diagnosing intra-abdominal infection. Thus, they are 
not routinely recommended in this population. 


Primary peritonitis is treated with antimicrobials and rarely requires drainage. Secondary peritonitis is treated 
surgically through source control, which refers to all the physical measures undertaken to eradicate the focus 
of infection. Source control is important in intra-abdominal infections because defects in internal organs are 
often the portal for microbial entry into the peritoneal space. Drainage of the purulent material is the 
essential component of management of an intra-abdominal abscess. Antimicrobial therapy and fluid 
resuscitation will likely fail if adequate drainage of the abscess is not achieved. Percutaneous drainage of 
abscesses is preferable to surgical drainage where feasible, as it may result in significantly less physiologic 
alterations in patients and may eliminate or reduce need for open surgical techniques. Surgical methods of 
source control include removal of a segment of perforated colon and excision of a portion of gangrenous 
small intestine. 


The goals of antimicrobial therapy are to control potential bacteremia, reduce suppurative complications (e.g. 
abscess formation), and prevent local spread of existing infection. After suppuration has occurred, antibiotic 
therapy alone will not be sufficient to achieve cure but may serve to improve the results obtained with in 
combination with surgery. For patients whose signs and symptoms are resolved, no further antibiotic therapy 
is required. Providing antimicrobial therapy for patients who are afebrile, with normal white blood cell counts 
and with return of bowel function, is rarely indicated. 


For patients with mild-to-moderate community-acquired intra-abdominal infections, it is recommended to 
treat with antimicrobial regimens with activity against enteric gram-negative bacilli (e.g. Escherichia coli, 
Klebsiella pneumoniae), anaerobes (e.g. Bacteroides fragilis), and enteric gram-positive streptococci, Empiric 
coverage of Enterococcus is not necessary in patients with mild-to-moderate community-acquired intra- 
abdominal infection. Monotherapy options include cefoxitin, ertapenem, or moxifloxacin. Combination 
therapy options include metronidazole in combination with cefazolin, cefuroxime, ceftriaxone, cefotaxime, 
levofloxacin, or ciprofloxacin. Metronidazole is often used in combination with other agents to provide 
activity against anaerobic organisms. Antimicrobial regimens should be adjusted according to culture and 
sensitivity results once available to ensure activity against the predominant pathogens isolated. 


RATIONALE: 
Correct Answer: 


* Enterococcus faecalis - Empiric coverage of Enterococcus is not necessary in patients with mild-to- 
moderate community-acquired intra-abdominal infections. 


Incorrect Answers: 


* Klebsiella pneumoniae - For patients with mild-to-moderate community-acquired intra-abdominal 
infections, it is recommended to treat with antimicrobial regimens with activity against enteric gram- 
negative bacilli (e.g. Escherichia coli, Klebsiella pneumoniae), anaerobes (e.g. Bacteroides fragilis), and 
enteric gram-positive streptococci. 


* Bacteroides fragilis - For patients with mild-to-moderate community-acquired intra-abdominal 
infections, it is recommended to treat with antimicrobial regimens with activity against enteric gram- 
negative bacilli (e.g. Escherichia coli, Klebsiella pneumoniae), anaerobes (e.g. Bacteroides fragilis), and 
enteric gram-positive streptococci. 


> Escherichia coli - For patients with mild-to-moderate community-acquired intra-abdominal 
infections, itis recommended to treat with antimicrobial regimens with activity against enteric gram- 
negative bacilli (e.g. Escherichia coli, Klebsiella pneumoniae), anaerobes (e.g. Bacteroides fragilis), and 
enteric gram-positive streptococci. 


TAKEAWAY/KEY POINTS: 
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For patients with mild-to-moderate community-acquired intra-abdominal infections, it is recommended to 
treat with antimicrobial regimens with activity against enteric gram-negative bacilli (e.g. Escherichia coli, 
Klebsiella pneumoniae), anaerobes (e.g. Bacteroides fragilis), and enteric gram-positive streptococci, Empiric 
coverage of Enterococcus is not necessary in patients with mild-to-moderate community-acquired intra- 
abdominal infections. Monotherapy options include cefoxitin, ertapenem, or moxifloxacin. Combination 
therapy options include metronidazole in combination with cefazolin, cefuroxime, ceftriaxone, cefotaxime, 
levofloxacin, or ciprofloxacin. 
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The correct answer is: Enterococcus faecalis 


Which of the following statements is NOT true regarding metronidazole? 


Select one: 


Has activity against anaerobic bacteria (e.g. Bacteroides fragilis) % 
Can be administered PO or IV X 


Can cause peripheral neuropathy and seizures % 

Requires dose adjustment Y ‘ 

in patients with renal Rose Wang (ID:113212) this answer is correct. No specific dose 

a on adjustments are recommended for patients with renal impairment 
receiving metronidazole. 


Marks for this submission: 1.0/1.0. 


TOPIC: Intra-abdominal Infections 


LEARNING OBJECTIVE: 
To understand the use of antibiotics for the management of intra-abdominal infections. 


BACKGROUND: 


Intra-abdominal infection results from bacterial entry in the peritoneal space or from bacterial collections 
within intra-abdominal organs. Organ-specific infections (e.g. cholecystitis, cholangitis, appendicitis) are 
generally due to primary or secondary bacterial infections caused by enteric organisms in the intestinal tract 
or hepatobiliary tree. These infections are usually contained in the organ system, but may progress to 
generalized peritonitis or abscess formation. 


Generalized peritonitis can be subdivided into primary, secondary, and tertiary peritonitis. Primary peritonitis 
occurs when organisms are either translocated from the peritoneal fluid (e.g. in cirrhosis) or externally 
introduced into the peritoneum (e.g. peritoneal dialysis infections). Secondary peritonitis is usually caused by 
perforation of the gastrointestinal tract and spillage of bacterial contents or from progression of organ- 
specific infections into the peritoneal space. Tertiary peritonitis occurs in critically ill patients and is defined as 
infection that persists or recurs at least 48 hours after previous adequate management of primary or 
secondary peritonitis. 


Patients with intra-abdominal infections generally present with abdominal pain, nausea, vomiting, and 
appetite loss. Signs of infection (e.g. fever, elevated white blood cell count) are also often present. Diagnosis 
of intra-abdominal infection is based on signs and symptoms, as well as radiographic imaging, Blood cultures 
do not provide additional clinically relevant information for patients with community-acquired intra- 
abdominal infection and are seldom useful adjuncts for diagnosing intra-abdominal infection. Thus, they are 
not routinely recommended in this population. 


Metronidazole is one of the mainstay drugs for the treatment of anaerobic infections and is often used in the 
treatment of intra-abdominal infections. It has excellent activity against anaerobic organisms and acquired 
resistance to metronidazole among anaerobic bacteria is rare. Metronidazole can be administered via IV 
route or PO route and has excellent oral bioavailability. No specific dose adjustments are recommended for 
patients with renal impairment receiving metronidazole. Severe neurological disturbances (e.g, peripheral 
neuropathy, seizures) have been reported with metronidazole use, particularly with repeat or prolonged 
courses of treatment. 


RATIONALE: 
Correct Answer: 


* Requires dose adjustment in patients with renal dysfunction - No specific dose adjustments are 
recommended for patients with renal impairment receiving metronidazole. 


Incorrect Answers: 


* Has activity against anaerobic bacteria (e.g. Bacteroides fragilis) - Metronidazole has excellent 
activity against anaerobic organisms and acquired resistance to metronidazole among anaerobic 
bacteria is rare. 


e Can be administered PO or IV - Metronidazole can be administered via IV route or PO route and has 
excellent oral bioavailability. 
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reported with metronidazole use, particularly with repeat or prolonged courses of treatment. 


TAKEAWAY/KEY POINTS: 


Metronidazole has excellent activity against anaerobic organisms and acquired resistance to metronidazole 
among anaerobic bacteria is rare. Metronidazole can be administered via IV route or PO route and has 
excellent oral bioavailability. No specific dose adjustments are recommended for patients with renal 
impairment receiving metronidazole. Severe neurological disturbances (e.g. peripheral neuropathy, seizures) 
have been reported with metronidazole use, particularly with repeat or prolonged courses of treatment. 
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The correct answer is: Requires dose adjustment in patients with renal dysfunction 
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